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[57] ABSTRACT

A centrifugal blower including a casing formed with a
discharge port and a suction port, and an impeller
mounted in the casing and having a plurality of back-
wardly curved vanes arranged circumferentially of the
impeller. The suction port has a semicircular suction
member located in spaced juxtaposed relation to a semi-
circular curled portion formed at the forward end of a
shroud of the impeller. An annular guide plate may be
attached to the inner side of the suction member and
formed at its open end with a wall portion disposed
along the shroud which is formed at its forward end
with an annular wall extending into a space defined
between the suction member and the guide plate. Hair
may be provided on one of opposed wall surfaces of the
suction member and the annular wall of the shroud.

3 Claims, 6 Drawing Figures
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i
BLOWER

BACKGROUND OF THE INVENTION

This invention relates to a centrifugal blower of low
static pressure.

A centrifugal blower comprises an impeller mounted
in a casing for rotation to draw a fluid, for example, air,
through a suction port of the casing axially into the
blower and blow the fluid by the vanes centrifugally
into the casing, so that the fluid is blown in a predeter-
mined direction through a discharge port open at one
side of the casing. The majority of the fluid, blown into
the casing by traversing the vanes, is guided by the
casing and blown in the predetermined direction
through the discharge port. However, part of the fluid
blown into the casing in this way flows through the
casing and a clearance between a suction member of the
casing and a shroud of the impeller to the suction side of
the casing. Because the fluid once drawn into the casing
leaks to the suction side, the performance of the blower
is reduced and the power required to operate the impel-
ler increases. The air leaking to the suction side pro-
duces noises.

In view of the aforesaid problems encountered in
centrifugal blowers of the prior art, it has been earnestly
desired to reduce the volume of air leaking to the suc-
tion side of the blower after being blown into the casing.
The performance of a blower can be improved by re-
ducing the size of the clearance between the suction
member and the shroud. However, since the suction

member is stationary and the shroud rotates, the mini-

mum size of the clearance is determined by the preci-
sion with which the suction member and the shroud are

fabricated and assembled. Thus, there is a limit to the

improvement in the performance of the blower that can
be achieved by reducing the size of the clearance.

Proposals have been made to provide means for pre-
venting air from leaking into the clearance between the
- suction member and the shroud in addition to reducing
its size. U.S. Pat. No. 3,782,851 discloses a centrifugal
fan device wherein walls project in staggered relation
into a clearance between the suction port and the
shroud to thereby increase the length of the path
through the clearance, so as to thereby increase the
resistance offered by the path to the flow of air and
hence io minimize the volume of air leak passing
through the clearance.

U.S. Pat. No. 3,842,902 discloses an axial blower in
which each blade has an annular seal member attached
to its forward end, and the seal members and the shroud
are formed in various shapes to avoid the flow or air
leak by the forward ends of the blades.

SUMMARY OF THE INVENTION

An object of this invention is to provide a centrifugal
blower of a shape suitable for reducing the volume of
air flowing to the suction side of the blower after being
blown into the casing, in order to improve the perfor-
mance of the blower, reduce the power required for
operating the blower and lower noises produced by the
blower.

Another object is to provide a centrifugal blower of a
shape suitable for increasing the precision with which
parts of the blower are fabricated and assembled.

The outstanding characteristics of the invention are
that the suction member of the casing of the centrifugal
blower is shaped in semicircular form and that the
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shroud of the impeller is formed at its forward end on
the suction side with a semicircular curled portion
which is positioned against the semicircular suction
member. |

The air on the suction side of the blower flows axially
into the impeller as the latter rotates to flow centrifu-
gally into the casing while the flow takes place through
the vanes. The majority of the air 1s blown into the
casing and collected in an open end to be blown
through the open end out of the blower. However, part
of the air swirls in the casing and flows toward the
curled portion of the shroud. The suction member and
the forward end of the shroud define therebetween a
semicircular clearance which offers resistance to the
flow of air. Thus, only a small portion of the air directed
in its flow toward the curled portion flows into the
semicircular clearance defined between the suction
member and the forward end of the shroud of the semi-
circular shape, thereby minimizing the volume of air
leak flowing toward the suction side of the blower. The
rest of the air flows in vertical flow along the curled
portion of the shroud back into the casing in return
flow, and the stream of air of this return flow acts as a
countercurrent with respect to the stream of air tending
to flow into the semicircular clearance, so that the air
stream tending to flow into the semicircular clearance
can be inhibited and the volume of air leak into the
clearance can be further reduced. Thus, the perfor-
mance of the blower can be improved. The air leak is
drawn into the impeller again at the suction side. Since
the clearance is in semicircular form, the air leak has 1is
flow regulated when passing through the clearance into
the impeller, so that the air drawn into the impeller is
not disturbed and no noises are produced.

By providing a curled portion to the forward end of
the shroud on the suction side, it is possible t0 minimize
the clearance between the shroud and the suction mein-
ber while increasing the precision with which the parts
are fabricated. By virtue of this feature, fabrication of
the parts is facilitated and the performance of the
blower can be greatly improved because the part has
increased strength and shows no deformation during
operation.

In another aspect, the invention provides, in a centrif-
ugal blower, the outstanding characteristics that an
annular guide plate is attached to the inner side of the
suction member and formed at its open end with a wall
portion located along the shroud of the impeller, and
that the shroud is formed at its forward end of the suc-
tion side with an annular wall portion extending into a
space defined between the suction member and the
guide plate. |

In this type of blower, part of the air blown into the
casing upon rotation of the impeller flows around the
casing toward the guide plate, to pass through a clear-
ance defined between the annular guide plate and the
forward end of the shroud in the form of air leak which
is drawn again to the suction side. Since the open end of
the guide plate on the inner side of the suction member
is formed with a wall portion located along the shroud,
part of the air flows in vertical flow along the guide
plate and is guided by the wall portion in return flow
toward the casing, to constitute a countercurrent with
respect to the stream of air leaks tending to flow into the
clearance. Thus, the flow of air leak into the clearance
is inhibited and the volume of air leak can be reduced,
thereby improving the performance of the blower.
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Experiments were conducted on a centrifugal blower
in which the annular guide plate i1s shaped to have an
obtuse angle and the wall portion parallel to the shroud
is extended to the outer periphery of the impeller. The
results obtained show that the stream of air leak tending
to flow into the clearance between the suction member
and the shroud is drawn by suction by the air bilown in
a centrifugal direction by the impeller upon its rotation,
thereby further reducing the volume of air leak passing
into the clearance and further improving the perfor-
mance of the blower.

In still another aspect, the invention provides, in a
centrifugal blower, the outstanding characteristics that
the shroud of the impeller is formed at its forward end
on the suction side with an annular wall positioned
against the suction member, and that at least one of the
surfaces of the wall of the suction member and the
annular wall of the shroud has hair planted thereon. By
virtue of the hair planted on one of the wall surfaces
defining a clearance between the suction member and
the shroud, the air leak passing through the clearance to
the suction side flows through the hair, so that a resis-
tance of high magnitude is offered by the hair to the air
flowing through the clearance. Thus, the volume of air
leak is minimized and the performance of the blower is
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of the centrifugal blower com-
prising one embodiment of the invention, with the cas-
ing and the impeller being partially broken away;

FIG. 2 is a sectional view taken along the line II—I1I
in FIG. 1; |

FIG. 3 is a sectional view similar to FIG. 2 but indi-
cating streams of air;

FIG. 4 is a vertical sectional view of the centrifugal
blower comprising another embodiment;

FI1G. 5 is a fragmentary view, shown on an enlarged
scale, of the suction member and shroud of still another
embodiment; and

FIG. 6 is a vertical sectional view of the centrifugal
blower comprising a further embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1 and 2 show a first embodiment of the inven-
tion in which a casing generally designated by the refer-
ence numeral 1 includes end plates 2 and 3 and a side
plate 4 connecting the end plates 2 and 3 together. The
casing 1 has a discharge port 5 formed at its outer pe-
riphery and a suction port 6 formed in the end plate 3
and having a semicircular suction member 7. Mounted
in the casing 1 is an impeller generally designated by the
reference numeral 10 having vanes 13 circumferentially
arranged between a rotary plate 11 and a shroud 12.
The rotary plate 11 includes a hub 11’ located in the
center, a conical portion 11a extending from the hub 11
toward the rear of the casing 1 and an annular plate
portion located outside the conical portion 11a. The
vanes 13, which are backwardly curved with respect to
the direction of rotation of the impeller 10, are arranged
between the annular plate portion of the rotary plate 11
and the shroud 12 which is inclined. The shroud 12 has
a semicircular curled portion 12a at its forward end on
the suction side which is juxtaposed against the suction
member 7.

An electric motor 15 is mounted in a space defined by
the conical portion 11a of the rotary plate 11 of the
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impeller 10 and has a rotary shaft 16 having the hub 11’
attached thereto. The numeral 16 designates the direc-
tion of rotation of the impeller 10.

As shown in FIG. 3, upon rotation of the impeller 10
in the direction of the arrow 16 as the motor 15 is actu-
ated, fluid or air is induced to flow through the suction
port 6 into the impeller 10 as indicated by arrows 21a
and passes through the path of the rotating vane 13, to
be blown in a centrifugal direction 215 into the casing 1.
The majority of the air blown into the casing 1 is guided
by the casing 1 and collected in the discharge port §
from which the air is blown in the direction of arrows
21c¢ out of the blower. However, part of the air blown
into the casing 1 passes toward the front of the casing 1
as indicated by arrows 21d and tends to flow toward the
curled portion 12a of the shroud 12 and the suction
member 7. A portion of this air stream changes its direc-
tion of flow as indicated by an arrow 21e and returns to
the casing 1, while another portion thereof passes
through a narrow semicircular clearance defined be-
tween the curled portion 124 of the shroud 12 and the
suction member 7 in the direction of an arrow 21f Air
leaking in this way has its flow regulated by the semicir-
cular clearance which offers resistance to the flow of air
before being drawn into the impeller 10 again, so that
the air drawn into the impeller shows no disturbance
and produces no noise. The portion of air returning to
the casing 1 as indicated by the arrow 21e functions as
a countercurrent with respect to the air leak flowing as
indicated by the arrow 21f, so as to inhibit the flow of
the air leak into the semicircular clearance. Combined
with the resistance offered to the flow of air by the
narrow clearance, the countercurrent has the effect of
suppressing the flow of air through the semicircular
narrow clearance, so that the volume of air leak passing
through the semicircular clearance into the impeller 10
can be reduced and the performance of the blower can
be improved.

The provision of the curled portion 12z to the shroud
12 at its forward end increases its strength and its defor-
mation during operation is minimized. Since the preci-
sion with which the parts are fabricated increases, it is
possible to minimize the clearance between the curled
portion 12¢ and the suction member 7. Thus, the perfor-
mance of the blower can be improved and its cost can
be reduced because the impeller can be fabricated by
means of a press; not by machining.

FIG. 4 shows a second embodiment which is distinct
from the first embodiment shown in FIGS. 1 and 2 in
that a suction port 36 formed at one end plate 33 of a
casing 31 is formed with a curved suction member 37,
and an annular guide plate 38 of a semicircular shape in
cross section is attached at one end portion to the inner
surface of the end plate 33 and spaced apart at the other
end portion from the inner surface of the suction mem-
ber 37 by a suitable distance. The guide plate 38 1s
formed at its open end with a wall portion 38z located
parallel to the inclined surface of a shroud 42 of a impel-
ler 40, and an annular wall 424 is formed at the forward
end of the shroud 42 on the suction side and extends into
a space between the suction member 37 and guide plate
38. Other parts are similar to those shown in FIGS. 1
and 2, so that their detailed description will be omitted.

In this embodiment, the majority of the air traversing
vanes 43 and blown in a centrifugal direction 495 into
the casing 31 is guided by the casing 31 and collected in
a discharge portion 35 through which it is discharged
from the blower in the direction of arrows 49¢c. How-
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ever, part of the air flows toward the guide plate 38 as
indicated by arrows 494, A portion of the air stream
passes through a clearance defined between the annular
guide plate 38 and suction member 37 and the annular

wall 422 at the forward end of the shroud 42 in the

direction of an arrow 49f as air leak. The air leak is
drawn again toward the suction side, but since the guide
plate 38 has at its open end the wall portion 38z located
along the shroud 42, a portion of the air leak passes in
the direction of an arrow 49¢ along the outer side of the
guide plate 38 and flows countercurrent to the stream of
air leak tending to flow into the clearance in the direc-
tion of the arrow 42f Thus, the siream of the air leak
tending to flow into the clearance is suppressed by the
countercurrent flowing in the directicn of the arrow
49¢; and the flow of the air leak is suppressed by not
only the resistance offered to the flow of air by the
narrow clearance but also the presence of the counter-
current, with the result that the volume of air leak is
reduced and the performance of the blower is im-
proved.

FIG. 5 shows still another embodiment in which the
guide plate 1s distinct in shape from the guide plate 38
shown in FIG. 4. Whereas the guide plate 38 shown in
FIG. 4 is semicircular in cross section, the guide plate
58 shown in FIG. 5 is bent midway between its opposite
ends at an obtuse angle @ in cross-section, and its wall
portion 584 at its open end is located parallel to a shroud
42 and extends close to the outer periphery of vanes 43.
Other parts are similar to those shown in FIG. 4, so that
their detailed description will be omitted.

The embodiment shown in FIG. 5 has an additional
advantage presently to be described, as compared with
the embodiment shown in FIG. 4. Air leak passing into
a clearance between the guide plate 58 and suction
member 37 and the shroud 42 and its annular wall 424 at
its forward end and flowing therethrough in the direc-
tion of arrows 59fis drawn by suction by an air current
595 flowing through the path of the vanes 43 and blown
- into the casing, so that the air leak tending to flow into
the clearance is suppressed and has its volume further
reduced, thereby improving the performance of the
blower still more. In this FIG. 5, the numeral 59¢ shows
a flow of air similar to the on indicated by the numeral
49¢ in FIG. 4.

FIG. 6 shows a further embodiment in which a casing
generally designated by the reference numeral 61 has a
semicircular member 67 at a suction port 66 formed at
an end plate 63 as is the case with the suction port 6
shown in FIG. 3 and a shroud 62 of impeller generally
designated by the reference numeral 70 has an annular
wall 72¢ at its forward end on the suction side like the
shroud 42 shown in FIG. 4. A plurality of hair like
elements 69 like elements are mounted on surfaces of
the suction member 67 and the annular wall 72z dis-
posed in spaced juxtaposed relation. Other parts are
similar to those shown in FIGS. 1-5, so that their de-
scription will be omitted.

The majority of the air flowing through the path of
vanes 73 and blown in a centrifugal direction 69z into a
casing 61 is discharged out of the blower in the direc-
tion of arrows 69¢ through a discharge port, and part of
the air flows in the direction of an arrow 69d toward the
suction member 67 and passes into a clearance between
the suction member 67 and the annular wall 72q at the
forward end of the shroud 72 in the direction of an
arrow 69f Because of the presence of the hair like ele-
ments 69 on the wall surfaces defining the clearance, the
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resistance offered to the flow of the air is very high, so
that the volume of air leak toward the suction side is
reduced and the performance of the blower is im-

~proved. The hair like elements 69 have a length which

may vary depending on the distance between the suc-
tion member 67 and the annular wall 72a of the shroud
72 and the nature of the hair like elements 69. Even if
the provision of the hair like elements 69 reduces the
size of the clearance between the suction member 67
and the annular wall 722 at the forward end of the
shroud 72 and causes eccenfricity to occur in the
blower, the operation of the blower is not interferred
with and no noise production results because the hair
like elements 69 merely contact each other. When the
hair-like elements 69 are slightly stiff, the volume of air
leak can be further reduced and the performance of the
blower can be improved . still more by directing the
length of the hair like elements 69 toward the direction
of flow of the air leak.

FIG. 6 shows a preferred embodiment in hair-like
elements 69 are mounted on wall surfaces of the suction
member 67 and the annular wall 724 at the forward end
of the shroud 72. However, the invention is not limited
to this specific form of the embodiment and hair like
elements 69 may be mounted on one side wall only. The
same results can be achieved when hair like elements 69
are mounted on one wall surface and on two wall sur-
faces.

The suction member 67 is shown and described as
being semicircular in cross section. However, the hair
like elements 69 can be mounted so long as the wall
facing the annular wall 72a at the forward end of the
shroud 72 is of a semi-torous configuration.

What is claimed is: *

1. A centrifugal blower comprising:

a casing including two end plates located in a spaced
juxtaposed relation and enclosed at an outer pe-
riphery of the casing by a side plate formed with a
discharge port, one of said two end plates being
formed at a central portion thereof with a suction
port having a suction member; and

an impeller mounted in said casing including a shroud
and plurality of backwardly curved vanes arranged
circumferentially of the impeller; wherein the im-
provement comprises: |

said suction member is shaped in semicircular form
and the shroud of the impeller includes an inclined
wall portion terminating with a curled wall means
of semicircular form disposed in spaced juxtaposed
relation to said suction member for creating a
counter current so as to inhibit an air leak flow into
a semicircular clearance defined between the semi-
circular suction member and curled wall means of
the shroud.

2. A centrifugal blower comprising:

a casing including two end plates located in spaced
juxtaposed relation and enclosed at an outer pe-
riphery by a side plate formed with a discharge
port, one of said end plates being formed at a cen-
tral portion thereof with a suction port having a
suction member; and

an impeller having a shroud mounted 1n said casing;

wherein said suction member has a semicircular shape
and the shroud of the impeller includes an inclined
wall portion terminating in a semicircular wall
means disposed in spaced juxtaposition with at least
a portion of the semicircular shaped suction mem-
ber for creating a countercurrent so as to inhibit an
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air leak flow into a semicircular clearance between

the semicircular suction member and the curled
wall means of the shroud.

3. A centrifugal blower as claimed in one of claims 1

or 2, wherein said impeller includes a rotary plate
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formed at an intermediate portion with a conical por-
tion defining a conical space for mounting an electric
“motor therein.
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